Comparison of the effects of histamine and tolazoline on adenylate cyclase activity from guinea pig heart.
Both histamine and tolazoline (2-benzyl-2-imidazoline) stimulated particulate fractions of adenylate cyclase from guinea pig myocardium. Tolazoline was one-tenth as potent, and about two-thirds as active at maximally effective levels, as was histamine. Enhancement of cyclase activity by tolazoline was additive with that by isoproterenol, and the histamine and tolazoline concentration-response curves were parallel, suggesting that tolazoline acted at the same site as histamine. At maximally effective concentrations, tolazoline did not affect ATPase or cyclic AMP phosphodiesterase activities associated with the cyclase preparations. The H1-receptor antagonist mepyramine, and the H2 antagonist, burimamide, blocked stimulation of cyclase by tolazoline at one-tenth the molarity of agonist. Both antagonists were less effective vs. histamine stimulation of heart cyclase in particulate fractions or whole homogenates, with mepyramine being generally more potent. It is suggested that the molecular basis of the stimulatory effect of tolazoline on cardiac tissue may be histaminergic stimulation of adenylate cyclase. Furthermore, the lack of potency of burimamide as a histamine antagonist and its lack of specificity compared to mepyramine, at the subcellular level, indicate that histamine-responsive adenylate cyclase from heart may not be a satisfactory molecular model for the H2 receptor pharmacology of histamine in cardiac tissue.